We report spectroscopic observations in the wavelength region 0.8µm − 2.4µm aimed at detecting near-infrared coronal lines in a sample of 5 narrow-line and 1 broad-line Seyfert 1 galaxies. Our measurements show that [Si VI] 1.963µm, [S IX] 1.252µm and [S VIII] 0.991µm are present in most of the objects and are useful tracers of nuclear activity. Line ratios between coronal and low-ionization forbidden lines are larger in narrow-line Seyfert 1 galaxies. A positive correlation between FHWM and ionization potential of the forbidden lines is observed. Some coronal lines have widths similar to that of lines emitted in the broad line region (BLR), indicating that part of their flux originates in gas close to the outer portions of the BLR. Most coronal lines are blueshifted relative to the systemic velocity of the galaxy and this shift increases with the increase in line width. Assymetries towards the blue are observed in the profiles of high-ionization Fe lines, suggesting that the emitting gas is related to winds or outflows, most probably originating in material that is being evaporated from the torus. This scenario is supported by models that combine the effects of shock ionization and photoionization by a central continuum source in the gas clouds. The agreement between the coronal line emission predicted by the models and the observations is satisfactory; the models reproduced the whole range of coronal line intensities observed. We also report the detection of [Fe XIII] 
INTRODUCTION
Coronal lines are collisionally excited forbidden transitions within low-lying levels of highly ionized species (χ ≥ 100 eV). They can be formed either in gas photoionized by a hard UV continuum (Grandi 1978; Korista & Ferland 1989; Ferguson, Korista & Ferland 1997) or in a very hot, collisionally ionized plasma (Viegas-Aldrovandi & Contini 1989) . It is also possible that the excitation mechanism is a mixture of collisional ionization at the shock front and photoionization in the emitting clouds (Contini & Viegas 1992; Viegas & Contini 1994; Contini, Prieto & Viegas 1998) . In active galactic nuclei (AGN), the presence of coronal lines, mainly in the optical region (i.e. [Fe VII] and [Fe X]), have long been known to be common features in the spectra of these sources, although the physical conditions of the gas from which they originate and the location of the emitting region are still poorly determined.
Observationally, coronal lines are, on average, broader and blueshifted, relative to the centroid position, of lines of lower ionization stages such as [O III]λ5007 (De Roberties & Osterbrock 1984 , 1986 Veilleux 1991; Erkens, Appenzeller & Wagner 1997) . This has led to the speculation that they are formed in a separate region, known as the coronal line region (CLR), located at an intermediate distance between the classical narrow line region (NLR) and the broad-line region (BLR). Variability studies on [Fe VII] λ6087 and [Fe X] λ6374 carried out by Veilleux (1988) also suggest that the most likely place for the CLR is between the BLR and NLR. Erkens, Appenzeller & Wagner (1997) found that the coronal line emission occurs predominantly in objects with a soft X-ray excess and suggested a relationship between these lines and the X-ray absorption edges (also known as warm absorbers) seen in 50% of AGN. In fact, Porquet et al. (1999) demonstrated through photoionization modeling that the optical coronal lines could be formed in the warm absorber and that they may strongly constrain the physical parameters of that medium. However, the number of coronal lines effectively detected in the optical region is small ([Fe VII] λ5721, λ6087; [Fe X] λ6374; [Fe XI] λ7892 and [Fe XIV] λ5303). It is then necessary to expand the range of important diagnostics of the physical conditions that prevail in the coronal gas to other wavelength intervals. In this respect, the near-infrared (NIR) is promising because it offers a wealth of highly ionized species different from Fe.
Uptil now, coronal line emission between 1.5µm and 4µm has been detected in only a small number of AGN. Oliva & Morwood (1990) reported, for the first time, the observation of [Si VI] 1.962µm and [Si VII] 2.483µm in the archetypical Seyfert 2 galaxy NGC 1068. Oliva et al. (1994) detected, in ad-1 Visiting Astronomer at the Infrared Telescope facility, which is operated by the University of Hawaii under contract from the National Aeronautics and Space Administration 2 e-mail address: ardila@astro.iag.usp.br dition to those two lines, [S IX] 1.252µm, [Ca VIII] 2.321µm and [Si IX] 3 .9346µm in Circinus, another nearby Seyfert 2 nucleus. Marconi et al. (1994) detected [Si VI] 1.962µm in eight AGN (including the former two objects) in a sample composed of Seyferts, Starburst and Ultraluminous Infrared Galaxies (ULIRGs). They concluded that [Si VI] emission was a common characteristics of Seyfert nuclei, consistent with modeling the line formation by photoionization of the active nucleus. That result had reinforced the use of [Si VI] 1.962µm as a diagnostic of AGN activity and had allowed the detection of hidden AGN, mostly in ULIRGs samples (Veilleux, Sanders & Kim 1999; Murphy et al. 2000) . Thompson (1995) In this paper we present the results of a search for coronal emission lines in the wavelength range 0.8µm − 2.5µm by means of long-slit spectroscopy at moderate resolution (R ∼ 750). The sample chosen for this study is composed of six Seyfert 1 galaxies, five of them classified as narrow-line Seyfert 1 (NLS1). These data are the first measurements of coronal lines in the NIR made on this sub-class of objects. Here, we concentrate on the analysis of the line ratios derived from our measurements and the physical conditions for the CLR that they imply. We also discuss the kinematics of the CLR based on the analysis of the line profiles. In addition, we report the detection of other forbidden lines and molecular lines emitted by the NLR in the NIR, which are also useful for constraining the various excitation models proposed so far.
Our observations are described in § 2, the main results in § 3, the study of the kinematics of the CLR in § 4 and the physical conditions for the CLR derived from the observations in § 5. Some comments about the low ionization and coronal lines observed appear in § 6. We present the main conclusions of this work in § 7.
OBSERVATIONS AND DATA REDUCTION
NIR spectra providing continuous coverage between 0.8 µm and 2.4 µm were obtained at the NASA 3 m Infrared Telescope Facility (IRTF) on 2000 October 11 (UT) with the SpeX facility spectrometer (Rayner et al. 1998 ). The detector consists of a 1024×1024 ALADDIN 3 InSb array with a spatial scale of 0.15 ′′ /pixel. Simultaneous wavelength coverage was obtained by means of prism cross-dispersers. A 0.8 ′′ ×15 ′′ slit was used during the observations, giving a spectral resolution of 320 km/s. The seeing was near 1 ′′ during the exposures. Details of the spectral extraction and wavelength calibration procedures are given in Rodríguez-Ardila et al. (2002a) . The spectral resolution provided by SpeX was sufficiently high so that except for a few particular cases, the lines emitted by the NLR were spectroscopically resolved. Table 1 lists the objects observed and their main characteristics. There are several reasons for the predominance of NLS1 in the sample. These objects usually show stronger and more luminous optical coronal lines than other AGNs (Rodríguez-Ardila, Pastoriza & Donzelli 2000). In the X-ray, NLS1s outnumber other AGN in regard to the presence of soft X-ray excesses, allowing to study the link between X-rays and and coronal line intensity. NLS1 emission lines, even those formed in the BLR, are sufficiently narrow to allow an easier deblending of adjacent emission features. These characteristics make NLS1s optimal targets for studying coronal lines and their relationship with the NLR and BLR.
The calibrated spectra were corrected for Galactic extinction, as determined from the COBE/IRAS infrared maps of Schlegel, Finkbeiner & Davis (1998) Rodríguez-Ardila et al. 2002b) . Before making any measurements using the optical spectra, they were also corrected for Galactic extinction (see values in Table 1 ). These data will be used along with the NIR spectra to study the kinematics and physical conditions of the CLR.
RESULTS
Figures to show the most important NIR narrow lines, including the coronal lines, observed in the galaxies. The measured line fluxes are summarized in Table 2 . The errors quoted reflect solely the 2σ uncertainty in the placement of the continuum and in the S/N around the line of interest. Fluxes were measured by fitting Gaussians to each emission feature and the continuum underlying each line was approximated by a loworder polynomium. In all cases, the NLR lines were well described by a single Gaussian component. Measurements of [Si VI] 1.963µm and [Ca VIII] 2.321µm were complicated by poor atmospheric transmission near the former and the presence of deep CO ∆ν = 2 bands in the latter. However, the residuals around the features of interest, after dividing the target spectra by that of the telluric star, are low enough in most objects to allow an unambiguous identification of the lines.
In addition to the coronal lines, Table 2 also list the fluxes of other forbidden and permitted lines detected in the NIR spectra. We found that [S III] 0.953µm is, by far, the strongest of all narrow forbidden lines and one of the brightest lines in the NIR range, particularly in 1H 1934-063 and ARK 564. Molecular H 2 emission is also observed in these two objects as well as in the broad-line Seyfert 1 galaxy NGC 863.
[Fe XIII] 1.074µm is observed unambiguously in 1H 1934-063 (Fig. ) , ARK 564 (Fig. ) , MRK 335 ( Fig. ) and TON S 180. That line has only been reported before in NGC 4151 (Thompson 1995) and NGC 1068 (Oliva et al. 2001 Figure ) . The only previous identification of [P II] in an extragalactic object was in NGC 1068 (Oliva et al. 2001 The above findings agree with those of Marconi et al. (1994) , who conducted a survey of [Si VI] 1.962µm in 26 galaxies, 15 of them classified as Seyferts. They detected this line in some but not all of the AGN in their sample. They interpreted their results as indicating that either the conditions required to produce bright coronal lines are not always met or the 2µm extinction toward the CLR is too large in the objects in which it was not observed.
It is important to compare the similarity of the NLR spectra of the different objects of our sample in the NIR region. For this purpose, line ratios between coronal and forbidden low-ionization lines were calculated, as is shown in Table 3 . Compared to data published in the literature for the Seyfert 2 galaxies NGC 1068 and Circinus and the broad-line Seyfert 1 NGC 4151, some line ratios in the NLS1 exhibit different behavior. [S IX] 1.252µm/[Fe II] 1.257µm, for instance, is six times stronger in ARK 564 than in Circinus and 12 times larger than in NGC 4151. [S VIII] 0.991µm/[Ca I] 0.985µm is larger in ARK 564 than in Circinus and NGC 1068, by factors of 5 and 12 respectively. This trend is also observed in line ratios involving coronal and molecular lines, for example as in [Ca VIII] 2.321µm/H 2 2.121µm. This ratio is up to four times higher in 1H 1934-063 than in Circinus. Although it is not possible to draw any definitive conclusions on this matter because of the small number of objects, there is the tendency for NLS1 to display extreme values of a given ratio, even compared to broadline Seyfert 1 objects. Whatever the case, it cannot be the result of reddening because every line pair involved in the ratios listed in Table 3 are so close in wavelength that they are free from this effect. Table 4 lists the line fluxes of the coronal lines measured from the optical spectra. For ARK 564 the data were taken directly from Erkens, Appenzeller & Wagner (1997) . Although the slit width used in the optical spectroscopy was larger than in the NIR (2 ′′ and 0.8 ′′ , respectively), it has little effect on the high excitation lines when combining data from these two spectral regions. A careful inspection of the 2-D frames at the expected position of the coronal lines does not reveal any sign of extended emission. Spatially, the CLR emission is indistinguishable from the unresolved nuclear emission. Similar results are reported for NGC 1068 (Marconi et al. 1996) and Circinus . Nonetheless, we recall that the galaxies in our sample are located at relatively large distances (42 ≤ D ≤ 148 Mpc), meaning that an upper limit to the size of the CLR based on the FWHM of the unresolved nucleus (in the 0.8 ′′ resolution case) would vary from 150 pc in 1H 1934-063 to 950 pc in TONS 180. For the latter object, that size is large enough to include the extended narrow line regio, but only one coronal line was detected. For the former, the CLR is well within the NLR limits. Additional constraints on the location of the CLR can be obtained by the study of the line profiles and the kinematics they imply.
KINEMATICS OF THE CLR
The presence of correlations between the widths of forbidden optical lines and the ionization potential (IP) and critical density (N crit ) of the corresponding transition have been reported in several samples of Seyfert galaxies (De Roberties & Osterbrock 1984 , 1986 Evans 1988 width, even though they have IPs of the same order (127 eV and 167 eV, respectively). Knop et al. (1996) , in their spatially resolved 1.24−1.30 µm spectroscopy of NGC 4151, found [S IX] 1.252µm to be narrower than Paβ (narrow component) and almost 2.5 times narrower than the low−ionization line [Fe II] 1.2567 µm, for which they measured a FWHM of 400 km s −1 . Combining Giannuzzo et al.'s data with that of Knop et al. (1996) for NGC 4151, no correlation between IP and coronal line width is observed.
Similar results have been reported when NIR lines of Seyfert 2 galaxies are studied. In NGC 1068 (Marconi et al. 1996) no trend between IP and FWHM is observed. Low and high ionization lines have similar FWHM (∼ 1000 km s −1 ). , in their study of the Circinus galaxy, reported that all the visible and IR coronal lines were quite narrow and only barely resolved, with intrinsic widths of less than 100 km s −1 . Table 5 lists the FWHM, already corrected for instrumental width, and the shift of the line centroid with respect to the systemic velocity of the galaxy, for the forbidden lines reported in Table 2 . MRK 1044 and TON S 180 were not included because they lack significant coronal line emission. Also listed in Table 5 A similar tendency is observed when the gas kinematics are plotted against the critical density (N crit ) of the different transitions, as can be seen in the right panels of Figure . For 1H 1934-063, we observe that the gas emitting the sulfur lines has different kinematics than that emitting the iron or silicon lines, as previously suggested. As in the case of the ionization potential, the width of the sulfur lines is insensitive to the increase of the critical density. For ARK 564 and MRK 335, all lines of different species tend to positively correlate with N crit , reinforcing the hypothesis of a stratified CLR. Nonetheless, it should be kept in mind that the critical densities of high ionization NIR lines are lower than those of the optical region, even though the degree of ionization of a particular ion increases. This fact may create an artificially weaker correlation between FWHM and N crit compared to that observed between FWHM and IP.
Evidences for outflows in the CLR
Why do different species not follow a similar FWHM − IP or FWHM − N crit correlation? Clues to the answer can be obtained by examining the values of ∆V exhibited by the coronal lines (see Table 5 and Figure ) . While low-ionization lines have no shifts at all or are redshifted by a small amount, coronal lines are characterized by large blueshifts, the largest ones being for the lines with the largest IP (≥ 300 eV) and FWHM. In addition, iron lines of different IP seem to be characterized by a similar shift. It is also important to note that in this object the sulfur and silicon gases have rather similar kinematics but, as in the other two objects, different from that of iron. For the remaining three galaxies (NGC 863, MRK 1044 and TON S 180), nothing can be said about the kinematics of the CLR due to the lack of sufficient information. Nonetheless, it seems that when significant coronal line emission is detected, the iron lines manifest different kinematics than the rest of the coronal lines. Although at the present time it is not possible to establish how significant is the result found for Fe because of the small number of objects, we consider that the results are highly encouraging and lead towards a breakthrough in the current understanding of the CLR.
If the blueshift of the lines is interpreted as being attributable to an outflow of coronal gas towards the observer, what is the approximate location of such a flow? Figure is useful (Grandi 1980; Morris & Ward 1989) . Very recently, Rodríguez-Ardila et al. (2002b) presented observational evidence that this line arises in the outer boundary of that region. Therefore, our data suggest that part of the CLR is located in the boundary between the BLR and NLR. At this location, a natural scenario for the origin of the flow is, for example, radiatively accelerated material evaporated from the outer regions of the accretion disk and/or inner walls of the torus, as suggested by Erkens, Appenzeller & Wagner (1997) for ARK 564 (and other objects). Pier & Voit (1995) had already proposed a similar scenario in which molecular clouds located at the inner edge of the torus are heated, ionized and evaporated by intense UV/X-ray radiation from the AGN. Another possibility is interaction between the radio jet and ambient gas. Nonetheless, the NLS1 of our sample are radio-quiet objects. In addition, studies in the optical region aimed at detecting coronal lines in radioloud AGN (Appenzeller & Wagner 1991; Erkens, Appenzeller & Wagner 1997) have found that these objects lack significant coronal line emission, giving little support to this latter hypothesis.
Ionization structure of the CLR
Based on the results from the above section, we propose a CLR in which high ionization iron and silicon lines are formed in the bordeline between the BLR and NLR, the bulk of the [Fe XIII] line being emitted closest to the torus. Farther out, but yet in the BLR−NLR interface, [Fe X], [Fe XI] and [Si X] are formed. The remaining forbidden lines would be emitted in the classical NLR. A good test for this scenario is the analysis of a sample composed of Seyfert 1 and 2 galaxies. It is expected that the latter objects show little or no [Fe XIII], as is already the case for NGC 1068 and Circinus. Also consistent with this scenario is the lack of correlation between the FWHM and IP and N crit of high-ionization coronal lines in Seyfert 2s. The lines emitted closest the torus are partially hidden from direct view under certain orientation angles. For Seyfert 1s, if the conditions for forming coronal lines are met, they are observed in all their extent.
PHYSICAL PROPERTIES OF THE CLR
Based on the results of the above section, important clues about the physical conditions and excitation mechanisms of the coronal gas in Seyfert galaxies can be drawn. As Table 3 shows, the NLR of the objects is characterized by a mixture of intense low and high ionization lines. While the latter lines are blueshifted relative to the systemic velocity of the host galaxy, the former are, in general, coincident with the rest position of the line.
The above means that at least two different components are needed in order to explain the observed NLR spectrum: one set of clouds producing low to intermediate ionization lines [S VIII]) . In this section, based on current photoionization models, we make rough estimates of the necessary conditions responsible for the emission of coronal lines. A detail modeling of the whole NLR spectrum for the individual objects (ARK 564, 1H 1934-063 and MRK 335) is left for a future paper. Table 6 lists ratios between optical and NIR coronal lines, found in 1H 1934-063 and ARK 564. The values listed are corrected for internal reddening, derived from the Balmer decrement assuming an intrinsic ratio of 3.1. For the former galaxy, the E(B-V) was determined by Rodríguez-Ardila, Pastoriza & Donzelli (2000) while for the latter, it was taken from Erkens, Appenzeller & Wagner (1997) . We have chosen these two objects because all coronal lines between 0.5µm and 2.5µm predicted by models are observed in these two sources. For comparison, data for NGC 1068 and Circinus (also reddening corrected) are included.
It is interesting to see that the four AGN have similar values of most line ratios, differing by less than a factor of 3. Marconi et al. (1996) in their analysis of the NIR and visible coronal lines of that object. They found that NGC 1068 has a somewhat lower ionization CLR, which they attributed to either a steeper ionizing continuum or a somewhat lower ionization parameter.
Assuming that the coronal lines are formed by the combination of photoionizing radiation from the active center and a shock front (from the evidence discussed in the previous section), we have compared the observed coronal line ratios with the grid of model predictions of Contini & Viegas (2001) . The simulations apply whether the shocks originate from a radial outflow of clouds (if evaporated material from the torus give rise to the coronal lines) or from an interaction of the emitting clouds with a radio jet. Table 6 shows the predictions of the different models obtained by varying the shock velocity and the preshock densities, keeping constant the geometrical thickness of the clouds and the intensity of the photoionizing radiation of the central source. Also listed in Table 6 are the predictions of the best fitting model obtained for Circinus by Contini, Prieto & Viegas (1998) . It was obtained from a suitable combination of clouds, taking into account the effect of geometrical dilution and a weighted average of single cloud spectra showing different characteristics (varying preshock velocity and density).
Clearly, the model predictions of Table 6 cover the range of line ratios found in the objects of our sample, as can be seen in Figure , and offer a suitable scenario to explain the origin of the coronal lines in AGNs. The advantage of this approach over previous ones, e.g. the Pier & Voit (1995) model, is that here the interaction between the evaporated material and the surrounding gas is taken into account. Since not all clouds have the same preshock velocity, V s , and density, n 0 , even though they are subjected to the same radiation field, the ionization structure among individual clouds varies. A particular line ratio is favored over the others according to the initial conditions. As an example, model 29 (M29; V s =200 km s −1 , n 0 =200 cm −3 ) emits preferentially [Si VI], while model 47 (M47; V s =100 km s −1 , n 0 =300 cm −3 ) favors the emission of [Fe X] . The predominance of a particular set of clouds leads to the enhancement of a given line within the CLR. As a result, there is a natural scatter in CLR ratios, as observed. Under the assumed conditions the clouds are poor emitters of intermediate and low ionization lines. These would be produced farther out in the NLR.
We have also compared the dereddened line ratios to those predicted by a pure photoionization model (see last column of Table 6 ), calculated by Oliva et al. (1994) assuming the "standard AGN continuum"of CLOUDY, solar abundances and Q(H)=2×10 52 s −1 . It can be seen that although some line ratios are in reasonable good agreement with those observed, it is not possible to reproduced the whole CLR spectrum of a single object by pure photoionization. This gives stronger support to the idea that the high ionization lines arise from a set of emitting clouds having different physical conditions. The observed spectra would result from the combination of the individual cloud spectra.
Quantitatively, the model predictions also agree with the observations. From Table 13 of Contini & Viegas (2001) , temperatures of up to 6×10 5 K are expected from downstream gas ionized by the shock models of Table 6 . This temperature is of the same order of the value derived by Erkens, Appenzeller & Wagner (1997) The absence of coronal lines in some of the objects can be explained if the photoionizing radiation from the central source that reaches the evaporated material is somewhat diminished before reaching the torus. It is also possible that orientation effects between the observer and the flow shields the emission from the CLR − i.e., most clouds are redshifted and obscured from our line of sight. This might be the case for MRK 1044 and TON S 180, which present a very weak CLR spectra. However, the hydrogen column density N H of these objects, measured from X-ray observations, show little or no excess of neutral H over the Galactic value as is observed in columns 6 and 7 of Table 1 ). Another possibility is that coronal line emitting material in the line of sight is absent, or there is a high anisotropy in the continuum radiation that reaches the NLR. Interestingly, low to intermediate forbidden lines in the optical region for the above two sources are also very weak or absent , contrary to what is seen in the remaining objects. Although the study of the reasons for the lack of coronal lines in some Seyferts is out of the scope of this paper, it is important to note that the observational evidence presented here suggests that both low and high ionization lines may have a common origin. It is certainly a question that deserves to be explored.
NEAR-INFRARED LOW IONIZATION LINES
Along with the forbidden high ionization lines, already discussed in the above sections, forbidden low-ionization and molecular lines are also present in the spectra. Although they may not be fully associated with the AGN, it is instructive to comment about the physical processes that can give rise to them to complement the picture already outlined for the nuclear re-gions of the galaxies under consideration. The small width observed in low-ionization and molecular lines suggests that they are formed in the outer portions of the NLR, where, in addition to the radiation from the central source, thermal processes can also contribute to the observed emission. 6.1. A short note about H 2 molecular lines >From our observations we note the presence of molecular H 2 lines at 1.957µm and 2.121µm in ARK 564, 1H 1934-063 and NGC 863. H 2 emission is observed in a variety of sources including infrared ultraluminous and starburst galaxies and AGN (Kawara, Nishida & Gregory 1989; Kawara & Taginuchi 1993; Goodrich, Veilleux & Hill 1994; Goldader et al. 1995; Veilleux, Sanders & Kim 1999) . Several mechanisms have been proposed to excite these lines and their emission line ratios can be used to test the dominant process that accounts for their observed intensity. The H 2 ratio 2.247µm/2.121µm is commonly used to distinguish between thermal (0.1−0.2) and UV excitation (∼ 0.55) in low density regions. X-ray heating can also play a role in the excitation of the molecular gas (Alonso-Herrero et al. 1997).
We have not detected H 2 2.247µm above 2σ confidence in any of our spectra but the observation of 2.121µm may help us to set up an upper limit to the intensity of the former line. If UV excitation were important, H 2 2.247µm should be observed at half the intensity of 2.121µm. An inspection of our data shows that 2.247µm is below the required intensity. The upper limit to its flux is I(λ2.247)=0.2×10
−15 erg cm −2 s −1 and 0.4×10 −15 erg cm −2 s −1 for ARK 564 and 1H 1934-063, respectively. These values imply a 2.247µm/2.121µm ratio of 0.17 and 0.40, respectively. For ARK 564 that value suggests thermal excitation of the H 2 lines, while for 1H 1934-063, it is closer the value expected for UV excitation. It is also possible that X-ray heating plays an active role in the formation of molecular H 2 gas. This last possibility can be evaluated through the [Fe II]/Brγ ratio, which predicts values up to ∼20 while in H II regions that ratio is less than 2.5. From Table 2 we obtain ratios of 0.63 and 2.84 for ARK 564 and 1H 1934-063, respectively . Those values allow us to discard X-ray emission as the dominant mechanism to excite the molecular lines in these two objects and favor thermal processes, most probably associated with star forming regions close to the AGN, to produce the H 2 molecular emission.
The [Fe II]/[P II] ratio
The [Fe II] lines in the NIR are useful tracers of shocks in the NLR of AGN. This hypothesis comes from the observational fact that [Fe II] is weak in H II regions and planetary nebulae (where photoionization by a central source dominates) while it is strong in shock-excited filaments of supernovae remnants (Oliva et al. 2001) . The reason for the increase of [Fe II] emission in the later sources is attributed to the evaporation of ironbased grains by shock fronts. It implies that the abundance of Fe + relative to any non-refractory species (i.e. P + ), formed in the same partially ionized region, can be used to constrain the origin of the [Fe II] In addition, blueshifts of up to 550 km s −1 , relative to the systemic velocity of the galaxies, are measured for [Fe XIII] . The amount of blueshift is strongly correlated with FWHM and varies among the species with similar IP. These results hold when NIR data are combined with existing optical spectroscopy. Moreover, the FWHM of the broadest coronal lines is larger than that of O I λ1.128µm, a pure BLR feature, but lower than broad Paβ.
The above findings give strong observational support to the picture in which coronal lines are emitted in the intermediate region between the NLR and BLR. The blueshifts and assymetries of the highest ionization lines suggest that they are formed from outflow gas, most probably associated with material evaporated from the torus. The combined effect of shocks between that material and the ambient gas and the intense radiation field from the central source would produce the observed coronal line emission. Models that take into account these two mechanisms successfully reproduce the observed values of line ratios between coronal optical and NIR lines.
Outward from the CLR, where most low-to intermediateionization lines are being emitted, thermal processes associated with starburst activity may give rise to the observed molecular H 2 emission, as is indicated by the value of the H 2 ratio 2.247µm/2.121µm. Our data also report the first detection of [P II] The number beside each data point at the left panels is the shift of the line centroid regarding the systemic velocity of the galaxy. See text and Table 5 for further details. References. -(a) Oliva et al. (2001) ; (b) Marconi et al. (1994) ; (c) Oliva et al. (1994) ; (d) Thompson (1995) . Marconi et al. (1996) .
b Taken from Oliva et al. (1994) .
c Model label MD from Contini, Prieto & Viegas (1998) .
d M8, M29, M47 and M62 stand for models numbered 8, 29, 47 and 62 in Contini & Viegas (2001) .
e Line ratios predicted by a pure photoionization model assuming the standard AGN continuum, taken from Oliva et al. (1994) 
